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(54) Bg|H(D£*»0 ^.7 5>y^x#i»feJ:rR-<z>§!^& 



(57) [®&] 

[just*®] asst. mm. mm. v> 

-y^^ (Ti, Zr, Hf, V. Nb, Ta, Cr, M 
o„ W„ Mn, Tc, Re, Fe, Co, Ni, Ru, 
Rh, Pd, Os, Ir, Pt, Cu, Ag, Au, Z 
n, Cd, Ga„ In, Tl, Ge, S n, P b , B 
i. La, CeOj;d^#a7t:3S«ia*fc(±2«iil± 

if) j^^iiMRWj&siMRL-CfeO, ^oiS*4 0 0 n 
mtCfeft-&jSjiS*SrTi (%) U iBOOnmC 
fctt4SKMs*T2 (%) bLtitZ, Tit(D 
X = Ti/T 2 (I) 
•CS?S*iS*KRX*JO . 1 7 5J2TFC* S <b 



(2) 

1 

i mem i ] mm^mm^ h^h %mmz^ 7S7 

?xa»6s3:4#iMta«#»LT*J 0 . ^ifeft4 0 0 n 
mfcriJtt&jajiSpfcTi (%) «I8 0 0nm|; 

feitl>3iji*^T2 (%) kLfcfcl. TaS(I) 
X = Ti/T 2 (I) 
-C*Six-g>mx^O . 1 7 s-t 

[1***12] t5S7^^^ T1r9~ Vm&ftrf-f 

yx-h h wm, i lewtfo-t x#f5tf£. 10 

[W*II3 ] -fe 5 5 'y^X*; T^e^FSS 0 0 nm 

jaT^a^pc* 4 11*11 1 1 fzte 2 letfeo^r 5 s v 9 x 

1. 

xt,ztt ix* 0 . 0001 ^H&JSLtC** f**H l — 
[tt*if6] aJtx^h;l'S8ieLfcfcS<0, ifcK 20 

4 0 0 nm— 4 2 0 nmtOXV h^OitiS^OHS: 
ffi£Ai;U iI7 8 0nm-8 0 0nmtOX^h 

Y = A/B (II) 

t'^ $ tl 4 ffift Y # 0 . 4 JilTT'S) 4 Uf$£ 1 — 5 CO V ^ 

&4i£ji£M 0 0 — 7 6 0 nm£&4M*3!6i3tt«9-fe 
5Sy?X^|SrMo 30 
[ff*JB8] -fe5 5y?.*fciii:**fi#U ioM 

P h 2 - 7 trje $ -it , £j£ r ^ - r * mu l , 

ix 4 - * >x'$> h mm, s 
mmi o] +9vte&to#. =m\rf-?y. rats 

[ 11*11 1 1 ] 7]<^t^ h U ^A. *8Mb& 

'J^A. UfflH-M»^A. Jftl^'j^A, T>^-7\ 

[tf*ifl 2 ] v?*fc^3;h*ifc&qi*S 

■c*« i**n 8- 1 1 0>vy$**u&» i imzmm^m . 
sit*iB8~ i 2 cowma* i 3ifciB«<o*ffi. 

[^Oifffl^IKH^] 50 
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[0001] 
[0002] 

x°foh%><r>\,zr>\x\tt\W.i>%ixx\^h„ tz%fi\ 
a *c— ass* 1 * , m&t& & tcies 

A<!fifK i: * 4 RUM* * 0 , iBtftj&qBa § ^tz . 4 
[0003] 

KS-fr , 3&*oWSg«3e^Nftt£' i>^7i7? Xt>^ 
[0004] 

3& I 5MRLT*J 0 - * J 0^4 0 0 nmtCfcit^jiii^Sr 
Ti (%) fcU »^8 0 0nmfc:tJtt«j«i**T 
2 (%) L^h§, T5^(D 
X = Ti/T 2 (I) 

rSS*LS*HRX3&«0 . 1 7 5^TT'^4 i b Zfflfikb 
[000 5] i^*S|0B{±. ^55 -vrxbWb^WL 

[0006] 

[^ii«»s: jar, *»BBtpanfcMW-*. 

*fMH<0"fe 757^ 7>Sl^{±, t757?U #iMJ 

[0007] 4HMrc*6-k5 5 •/ ?x(i. «i(f . T 
Zr, Hf, V, Nb, Ta, Cr, Mo,W, M 
Tc, Re, Fe, Co s Ni, Ru, Rh, P 
d. Os, Ir, Pt, Cu, Ag, Au, Zn, C 
d s Ga, In, Tl, Ge, Sn, Pb, Bi s L 
a , C e <T> j; o ft&mjtM?) 1 ^{4 2 ffltLhcoK-fti 



(3) 

3 

So ^ffiSK* (*ft^4 0 0 nm-|)8 0 0 

n m ) trmm Ltz b § , ^MMWtSV «*tt£^J!i 
^?PM^It^^W#^tL^-f-V^i:*^. Ti, W 

i^t±N b comitmmft l < „ t o fcttr-^-tfa 
*iwataBiifc:, iif»o. ih%h±, #4 

L < J4 1 MJfcJSLhT* 0 s 4 fc 3 0 a*%IilTT"& 
£ . 4 fcaflMTC* & -b 5 5 «y ? Xi4 , WGFP 
fl 5 0 0 n mfilT^lftfe 4 . *7?7 ? X<7)&^£ 
I4'h£ Wlif, 4MWS<^«5Ett*«|ftr±L-C-b5 5 -v 9X 10 

0 0 n mfiTF, § £> 1 5 0 n mVXTtfftt U*. 
[0008] iMBdrc*&*tt*HWi, SHt*^t)0 

v^) 4^i4ffi^. mm. v>m. mt&mm. sm^i. 

XMII± . *3H»£ i -> T #Bfc«*tt* E»f- 5 m 

t5S7?^CMUIS0. 0 0 0 1 t/H8£Lh, 
4 L< i40 . 0 0 1 ^HBELL, 4fc 1 ^iVmVlTX'fo 

So 

[00 09] *%m<D-t? 5 «y ?X#iStf8K±. ifcK4 0 
Onmtfctt&aaWS^Ti (%) fcU 11800n 

mtcis(t£iffiW£Ti (%) bhizb%, mria^(i)-c 
^ti&mmx&o. 1 7 5 jar, L<i4o. i6 

JTF. § 6 tc*?4 L < J4 0 . 1 5 5 ElTTft * . M^m 
Tu T 2 (4. ^h^^^JKIt^fflV^T^^S'y^X 

I400n mi 8 00nmti3ftS5iiS*^M^JXS^ 

7xftM£cD%&mmmtmwL~cfo o , ftitxavhs 

l^tll Jfcft4 0 0 nmlCj3{tl,3Si!a^yh$< , 8 

mTH4 0 0 nmfctJttftiiaWW:* V\ 
■Xift8£ft<-$-&4:, 40 0nmfc&»t4j*tttti/Jv3 

oT, f£ifcX(40. 1 7 5 4 9*;§<<&&. i^i at: 40 
*Hftx*yc# ^t7Jy 7x<frm&TlZ , TTtBMSHJW fc 

±iB«offi»x «, , Mft-c^ & mmnmm mmo. 1 - 
3oa*%) -cft*ur» ^iRBBefhfcii^i*, 

[0010] ±T*Lfe*^Bjco-fe5 5 >y ^X^MKJK 
{4, JSiax^.^ bJV&m&l,ti:b*<7). ifcft4 0 0 nm 50 
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— 4 2 0 n mX'(T)X^7 h/PcOjSjl^Wffffl^ At 
U $feft7 8 0 nm-8 0 0 nmW<; h/VCDiS® 

Y = A/B (II) 
tSSixSMY^'O. 4£TF, §^(40. 
b 'QbltfQ . 2 3 iilTT"S, h (Mffit. L ^ . 

K(4, ^ra3eB8»fc =t -5T«wfc«*tt*igart-4 1, ^ 

izm^b -otzm^x^ hMzts^x, mMztifzm 
%&&mnxwmbm&^7 v>vbxm±tLtzmM<r> 

a . h;^je^fifc^i:^S^*i4 0 0 nm 

tLh. S<5>fcJ44 5 0nmja±, fc 0*>tt4 8 0 nmja 
± s 4/i7 6 0nmHT, S 6fcH± 7 2 0 n mJSlTfc* 

[0011] ±-C^Lfc*#IIB^-fe5 S y ^XiMSrM 
{4. Mi.(fs •v7XbMb7l<£'Wt&L, c\<r>MS 

[00 12] iiTfflV^tti-fe^S-y^Xti. X^m 

4^«4^^-' J 7i:^-f[:^!|%?& i W^^. Mi.(f, Ti, Z 
r, Hf, V. Nb, Ta N Cr, Mo. W> Mn, T 
c s Re, Fe, Co, Ni, Ru, Rh, Pd, O 
s, I r „ Pt, Cu, Ag, Au, Zn, Cd, G 
a. In, Tl, Ge, Sn, Pb, Bi, La, Ce 

eozottmnmewHm. mm. man. mmm 

[0013] 4j**a*iw&f-* j'-c** t § , i^iwh 
i-?>tt,-&mbi&m* zmmizT 

[Tichi, [Tichi , 

y (Ti ( SCh ) 2 ■ mHzO, 0SmS2 0 ] , ^ 
i/Vm.-f-9> (TiOS0 4 • nH 2 0, 0^n^2 
0] , j^ftftf-^V (TiOCh] f-^ 

yfc&mb suszit&matb tx , «i.tr*iwfc^ h u 

A, 7^-7, tK^y'X tb'n^y/P75y, ^ 

/x^y-^rsy, erasers v-ni^Hi, afeemisM 

7SWt^im^. ^^Wt^tiSS^MJEi4, 
P H2lil±. jfaL<(43fiLh, £fz7lXT. ffSL< 
lipH5l3l"PCfffeh., -fc7)i;*^SJK(4, jl^9 0°C 



(4) 

5 

JilT. 04L<J2 7O°C£J[T\ ££>Wff4L<(25 5*C 

JiiTT-£>ft„ wiar, ryt^r«a§to 

JHffLSr* 1 ^ orjJJLh. 04L<(21 0°C 
JfiLh, 4ft 1 1 O'COT. iWL<«8 0°COT. 4 0 
KKIi55 rjaTwaUEJBHfc: . 1 #£LL , JF4L 
<{21 04H3LL, 4ftl OlfiMJLl*!. »4L<«2B§PbT 
jaw^SfefrTfi^rrs^rffiTfi a £ fc ft . ±t-^ 

(i, *o#4Ttf^ yitsmz xmt*? yiz^th 
cviz&wj:&mcoiV¥mifam$:Mz.&m-eh& z t tm io 

*tt*08WSIt«Wi i i: ft 4MKffl&&*f» feft 
■"W^OTSF* L < , fltf.tr 1 . S^HEfELfc*^ 4>fc 
04 U\ &»coSj&*&4 0#<SroTfc. it 
£#ofc3feftj^4>*uSrV^*C, 2 0^/WSlilT. Sfe 

BBa^dtJi. JnE8»aL «ffip3ft« f*^f 
- ^ a if Tfi 3 <r t **T # 4 . 4 ft mmftmt'it. 

n^ft&mBftzm&-t&nftz$>k>-&xn o z t tm 20 

if * fflV^T . aw 3 0 0 °cja_h, if 4 L < i2 3 5 0 °cm 
±, 4ft6 0 0°CiaT. 04 L<«25 0 O'CIilT. 4 0 

^ a l < a 4 o o x^rrcoftBBfeff i 'Cfi a z t &x s 

ft . £ O fc § cOBf 13112 . Mffll^MgtOW t «fc 
(23 0 #£Lt, 4 ft: 3 0 mmiii^i - 04 L<(25 R$RIEl 

- >y mvrn&im Xotmwmm. ^-tit-^m 4 ft (2 ^ 

y-9 ym\M, -fe 'J *7ASHt» J: 3 3rH#rf£»4£r^ 

0 £*r«m**JK-*-*&iHfc£**fflft tt «> 4 v\ 

[0014] Mfi«^ y^f^ CWOs ] T"ft 

jaw-**ffir»4 ; t ft . Mj£t2. * yyx^y 
it-smzmt? vrzjrvvzth z t s^fr-ctf 

< . Wi.Hf» 2 5 0°C-6 0 O'CWSSltfrTffd 40 

1 fc #"C£ ft . ^tfeWsWaft-^-^ C N b 2 OO ft 
i:#. ;cOS-fb-^7"{2. #tf(i\ yj.»>i**-*7' 

«o«fc 5 ^-^-r^^^M^-rft^. tftii-^-^ 
*L-cs»BMKt», zti^mm-^mx^zt^ 

ti «fc t^Kft— * rJSW^D-b 7i-y7Xt*I.J:^ Z<T> 
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bry^-TZKm-Zit. z<D§Lim>>i*%.%*x*mfct 
^A^^^M+T-^-rftjfffi^ ff-ciw-f-* ; t arc 

[00 15] ■fe^S-y^X^ii^-^tLftKti. Wxtfil 

ifj^W^^fto 4fc*t4mS-frfc-b5S y^xtfi 

* . *fc»H¥ t ft: i: § m Sr* t ft & ffl v % ft z t 

-fc?5«y?.xfc:*tLTH«0. 0 0 0 1 ^AHSJSLh. 
i L < l± 0 . 0 0 1 *;H»£Lh, 4 ft 1 t^fllJaTT* 

ft. 

[0016] afttBltt, Mi(i\ S*?^* if iz X ft 

j±tft*o. mmmm.'t&mmx'M&Lx. mwzgm 

* t ftffi7J^ffc£f "Jffl-T ft^-Cfi 1 o i fc 3&*"C& ft . ; 
tih^mi, mkX'f(dZbi>X^hL. 2JSLbH^ 

i t h x-& ft . #ifcjayni8 5 o c*iio?a^-r- 

§ ft^ijt?i$Sr#ft i fc fflltfti . 
ffiV^(lifff4L<, Miif. 8 0'CJilT. S6fc:tt75 

&ft fc . # ^tlft -fe 9 S -y ^ Aftffi&<n&%&tmT1- 
hZb tfifo ft COT". 10 "CtLh. $ ^ tcii 2 0 "CtLh^' 
jff4U\ ^M^1W2. ^ffc^M^JK. ffiffl-Tft 

sai^aaitjEfcjiciG^^tf i < . mm 1 

±, 04 L < (2 1 B#HUIiLh. 4ft 5 0 B#P^I*I. 04 L 
<(22 4B#raJart-e-?>ft„ 

[0017] ^t5c^IlSiift^^^{2. jfiJStiSt 
ff4fti2«f?»^'JfiS^ft . 

[ooi8] ix^htzurnxm^titz^mm^ s 

y^^irtKSSfflv^ifctiO, WF. 75Xf7 

^^ft^is^-C'^fto Mi Witfxeya- 

W\"rm *)%b"(,z£r)ftdZb ft . 
[0019] 

e . m& 9 y<n^mt?m$ 4 im&ffim% $> mzm 
iti~^y^mmmmm. *ermxmts*vw*i)m, 
ttxs<7 h)W)x^? bJV-mm^mkb^h^MimT 
numx^tbtz. 
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[0 0 2 0] ¥*m=m (nm) :V7$?U>mB& 

mmmm (jbssa "n4pi US " , r?-^-») £^ 

[00 2 1 ] tSAWjt : Xff ®#T§tB ( FSrft^ "RAD- 1 1 

[0022] si^* (%) . ffl&wmxm. : «1 c 

m^ilcm,!^. Scm^M^lOt, 10 

KBSHME 0 . 2 £*%£1W LfcSSfl ( SWfcf- * >^ 

tttrnttifmrnufrxftaeft ma,% -uv-25oop 
tu as^u rawest i/c, mt^-?>-frWt 

mM:A 0 0 nmtti(tl.j®a*Ti (%) &J:t/8 0 0 
nmfc*3ftS5®ji^T2 (%) ifc, }fcK4 

0 0nm-4 2 0 nmtOX^? h;l/Olii!l*^SIL 
THiMiASr;^. mM7 8 0 nm— 8 0 0 nmW 20 

^ 7 h jurist* * t T fftgg[ b £ . 
[ 0 0 2 3 ] mm 1 JMsfcfrX^? b^OX^? WHSJS 
**** t^S«(nm) : ^UMffim ( ^p D n 

i& "uv-25oopc" , wmmwmm) »/7b^7 

fcfflwc, iTWfcjKix^? WK?)3 *». ifc£4 0 0 
-76 Onm^W WUSrifcftA Co^T A A = 4 0 
n m<0ifftl* LT s 3tii§ 1 »frX^? WHfr*«> 

fc. 30 
[0024] Hfifi^J 1 

#») 3 388g*#2 2 5 8gfc»*3li\ *M>*lfc 

ftit3 5fiM%aiMt*«* i^isyftsm) 1 3 0 

9 g £S&fln LT , ££#?££18HLfc . p H«ffii: , i 
»pHl6CSS§ft, 2 SfiMSSTyt-T* (t@K 
# St «J3K*EEXUaB )^«UpH 

-ft^3^*90 00g£AM t pHayfn-7« 
pH|§5g£4i: U TteOpHfcftaSfcfcfliVvriftjettfc: 40 
ffflELfc. ifc7^-7**«ISt4 t#oMS(±l 
7. 9ml/*Ci£Lfc. i^C^tit 
O^O p H i 0 ffi < 3r & fc , 7^-7**% 

*&$#tfit*>, p H*gft£«fc:=ar4 imneaujBc-caE 

RSBfrSfl*. £«0£OElS»fc. 1 0 7 r pmTWL 
3r**6 , ±Tl#£>*lfc»£*«£ 14. 9ml /^-CgS 

JEiSSfi. 2 3^— 3 9^<9KHT'#>-3*;, »S>*lfc£ 

jffiftfcJWPL&a^ i crafts u owc2 5mm%r 50 



f§HH2 003-221230 
8 

SWcflB&S^ryt-TTK^tHlttS 7 4 6 g-c-& 
S&Ao 2 f§T'£> o . *Mf*cO;tfi£!f%Sr JnJ±r t , 
5fc*#fc . Z <0«5tiS 3 7 0 °C<7)^,tf T- 1 B#H#SfR L 

* — nmmfr 9 y £ nrz . 

[002 5] CSflM^fflSKfc^ V^M^DIK] 6 5 
ft^M^X^) 1 . 2g£7R 

88. 8gT-«t. z<nmmiz±o)m^Ti-9~ 
it. Wtfcff-?>izttL~co. l^e/HSTab-sfc. 

^«IMff»l (fSpR.^ "4TSG-1/8" , S+M 
ISWHfmS) ^ffl^T. : ^gO. 3mmc73^';tx 
a-7»t-X, SaaiaK: 2 0°C. jiomiBi: 9V$m 

<?>0kft-x\ ftwmmLtztk. fccmtLx, m^^y 

Elff^?l«^2fiM%T- 

1 4 0 n mcOBKt'f - ^ ntz. Z\ CVftWoS. 
tC7j<^ Jpx T . @^HK££ 0 . 2 Il^fciBLfc 

^hMBlfc, tl4 0 0nmCfj(tl.Sa*Tu 
S18 0 0 nmiZiHthmmmTz. miX ( = Ti/T 
2 ) . iSA4 0 0 nm— 4 2 0 nrntO^? h^Ojt 
jl^<?3^ftA s ifcft 7 8 0 n m— 8 0 0 n mT'COX^ 

^hrt^«8j*4S(j^4HlBtiJ:WHRY ( = A/B) & 

« i tc^-r . 4 i <>mmx^ v jv * m 2 1 . 
[0026] ciMi:^^ yflso»j«: ±*c»6nfcBffie 

2 6mm, Jp§ lmra^5-{ Hffi-f-fcM^L^f*. X 
Kyn-?- (SfflKfe "1H-D3" . ^fflV^ 
T, 3 0 0 rpmt'3M O^T'"5 0 0 rprat'2 0 

^H^tc^lt^ ^ > JRSr^flK Ltz . 

[0027] cims^^ yjeoiiTKeif « tt^^ 

0.05 fiM%«r-fe b >HF ^^XT'ffM LtzM\Lf-9 
yl^*t^^74 K5i-?^M=mL. Xb°yrj-^- 
(ffi n a n ^ "1H-D3" , S#1M8) Srffl^T. 300 Or 
pmt'5M ^>V^T"7 0 0 0 r pmt6 0#f^H14gS 

(s* "ca-am" , mmwmwm) im^xm&L 

fc. icosCK^fc:. i«*7b7^;^ (ffr 

iBA "UV-Guard" . S±?*7^^S) 



8WBfiS3E*T (ffiA* "t>7-fV20^FL20SSW/18-B" , 

ffi£ 2 c m h Lfc o 3BH» 1 2 8 W^frtoi > 
[0 0 28] JtttMl 

TUISco^M^fflMTk^^y^?! (ffiA« "STS-01" , 

ttftm ■■ w&#m& ■■ 3 omm%, ^wm 
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1 0 

cDiijix^? Wl'SrSJ^Lfco c\comM7-^7 b/l-ZM 

[0029] mti-fymzmtfLLtzx^j nimco 

-To 

10 [0030] 





g|Jfe#iJ 1 


ttMffl l 




5. 0 6 


19,12 




5 2. 9 4 


9 1. OS 


SftX (=T 1 /T i ) 


0. 0 9 6 


0.210 




115. 1 


4 4 4. 5 




10 3 0 


18 18 


SRY (=A/B) 


0. 112 


0. 2 4 4 




6 9 6 


4 4 1 



[00 3 1 ] %k ^ [^2] 







mm 1 




115 


10 4 




2 5 


3 5 



[00 32] 

7?7 7 xftwrn^mzmm-tz 1 § . 

[ El 1 ] HffitfiJ 1 <nmtf- 9 yjHmeumkx^ 9 b* 



*)V. 

[E12] mm 1 coiwi:^ 9 yftumcomm 1 

[03] JtWJ 1 Tffli *fc ipJRtfMtWHEffliMtf - * >- 

[ 04 ] 1 Tm\xtttim<rmmmwtttfr 9 v 



(7) 
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[HI ] 



[H4] 



100 




220 400 600 

;T£S A (nm) 

[03] 



800 




0.5 



400 600 760 




400 600 760 

&ftA (nm) 




400 600 

»ft A (nm) 



800 



(72)^^ sac 



F — Ix (##) 4G047 CA02 CB04 CB08 CC03 CD07 
4G069 AA02 AA05 AA08 BA04A 

BA04B BA14B BA48A BB01C 
BB05C BB08C BB10C BB16C 
BC02C BC03C BC50C BD01C 
BD06C BE14C BE21C EA11 
EB19 EC22X EC22Y ED01 
FA01 FB06 FB08 FC02 FC03 
FC09 

4J038 AA011 HA09 HA211 HA23 
HA33 HA37 HA41 HA561 
LA03 LA06 MA08 MA10 MA14 



